IntRoductIon
Life satisfaction (LS) is a generic concept representing an individual's contentment with life, or referred to as the degree of an individual's subjective appraisal as to whether his or her aspirations or goals and achievements have been accomplished (1, 2) . LS is a result of an individual's adaptation process and is often used as an end-point in rehabilitation following diseases or injuries. By comparing LS in individuals with a life-long disability with that of the general population, the impact of the disability on contentment with life could be detected. Such comparisons are desirable, as the level of LS is not necessarily related to the medical condition or the injury severity. traumatic brain injury (tBI) is a leading cause of life-long disability and reduced LS. However, the outcome can vary considerably (1) and the level of disability is not linearly related to LS (3) . It is well-known that LS is generally lower among individuals with a TBI in the first years after injury (1), but the few published studies on LS several years post-TBI report mixed findings. Some studies found that LS may improve over time (4) (5) (6) , whereas others reported no discernible difference compared with the general population (3, 7) . A population-based study (5) confirmed results from previous studies with a similar design (8) , that outcome, including LS, may continue to improve with time, even many years postinjury. Even though some studies have indicated continuous improvement, the LS is generally lower or, at best, equal to the general population (4, 5, 8, 9) .
there is a complex relationship between LS and the multiple consequences of a tBI over time after the injury. Factors such as sex, age at time of injury, and limitations in activities of daily living, have been found to be weakly related to LS (10) (11) (12) . With time, it is also possible that factors other than the tBI itself may become more important for a person's perception of their LS, as one could develop strategies to adjust or adapt to the tBI. In addition, it is known that being married or cohabiting and being productive (working or studying) is associated with higher LS (4, 10) . taken together, our knowledge of LS and the relationship with different factors many years post-tBI is limited, and further studies are therefore needed. In such studies, it is important to compare with data from national reference samples, as diverse cultures and living conditions can influence LS (13, 14) .
the aim of this study was to assess satisfaction with life as a whole and with 10 domains of life satisfaction in individuals 6-15 years after a tBI, to describe the relationship with sex, age at time for injury, injury severity, time post-tBI, marital status, and vocational situation, and to compare the levels of life satisfaction with a Swedish reference sample.
MEtHodS

Participants
Participants were obtained from a sample of 332 individuals with a computed tomography (CT) verified TBI and brain injury symptoms who had been transferred to the only neurosurgical clinic in the region for neurosurgical care during the period 1 January 1992 to 31 december 2001 (15) . From the population of 332 individuals, 106 met the inclusion criteria of being between 18 and 65 years of age at the time of data collection in year 2007 and a total of 88 (83% of the 106 potential participants) volunteered to participate (data on their functioning and disability have been presented previously (16) ). Sixty-seven of the 88 individuals were willing and/or able to participate in the present study. ten of the 21 non-participants were excluded as they were too disabled (e.g. severe cognitive impairments) to complete the self-rated questionnaire and 11 declined to participate. data on health-related quality of life (using the Short Form 36; SF-36) and life satisfaction (using the Satisfaction with Life Scale; SWLS) have been reported for these 67 individuals (4) . At the time of data collection, the 67 participants were also asked to rate their LS using the Life Satisfaction Questionnaire (LiSat-11) (17, 18) , which forms the basis for the present study. No significant differences were found between the 67 participants and the 39 (out of 106) and the 21 (out of 88) non-participants, respectively, regarding sex, age at time for injury, injury severity or time post-injury. none of the 67 participants had a clinically verified depression or showed symptoms at the interview of major depression. the study was approved by the Regional Ethical Review Board, umeå, Sweden (06-013M).
Demographics data at the time of injury (sex, age at injury, injury severity and time post-injury) were obtained from the database presented in the first study (15) . The injury severity was defined by the Reaction Level Scale scores (RLS 85) at the time of admission to the emergency department, and was transformed into Glasgow coma Scale scores (GcS) (19) . Based on the GcS scores, the individuals were primarily grouped into the 3 commonly used tBI severity groups: mild (GcS 13-15), moderate (GcS 9-12) and severe (GcS 3-8) (20) . As previous studies have often combined the moderate and severe tBI into one group, this was also done here to allow for a comparison. data on their marital status and vocational situation were also collected when the participants responded to LiSat-11. to facilitate the analysis, marital status was dichotomized as: (i) single or (ii) married/cohabitant, and vocational situation dichotomized as: (i) productive (i.e. studying, working full/ part time in competitive work, sheltered work or looking for work) or (ii) not productive (i.e. full disability pension).
Questionnaire
LiSat-11 assesses global satisfaction with life in 1 item and domainspecific satisfaction in 10 items. In LiSat-11 there are 6 response levels: very satisfied; satisfied; rather satisfied; rather dissatisfied; dissatisfied; and very dissatisfied. LiSat-11, an extension of LiSat-9 (21), has a stable construct, and has been found to be valid for the general population (17, 18) . All data were collected by the first author, who had access to the background information, but did not review it before or during the interview. A total of 60 individuals completed the questionnaires themselves, 3 individuals had a close relative present, but completed the questionnaires independently, and 4 individuals had assistance with reading and understanding some of the items in the questionnaires, but then completed them independently.
Statistical analysis
data are presented as mean, median, standard deviation (Sd), minimum and maximum, where appropriate. Relative frequencies were calculated for the 6 response levels for the 11 items of LiSat-11. the 11 items of LiSat-11 were also dichotomized as "satisfied" (very satisfied and satisfied) and "not satisfied" (from rather satisfied to very dissatisfied), in agreement with the developer of LiSat-11 (17) . non-parametric statistics were used to analyse the data, as LiSat-11 is an ordinal scale with 6 categories. differences in levels of life satisfaction with regard to sex, age at time of injury, injury severity, time post-injury, marital status and vocational situation, were detected and analysed using cross-tabulations and χ 2 tests. these variables were chosen as they have been used in our previous studies and studies by other authors. For reassurance, we also used Spearman's rank correlation to assess possible relationships between these variables, but the results were identical, and only those using cross-tabulation and χ 2 test are therefore presented. the level of LS was compared with the Swedish reference sample (17, 18) using χ 2 tests.
RESuLtS data on the 67 participants are presented in table I. the mean time since injury was 10 years (median 9; Sd 3; range 6-15 years) and their mean age was 44 years at the time of data collection. A majority (51 participants; 76%) were neurosurgically operated on as a result of their tBI (58% of those with GcS 15, 62% of those with GcS 13-14, 86% of those with GcS 10, and 91% of those with GcS 3-8). All of the participants, except for 4 individuals with partial assistance, lived completely independent in their own house or apartment. Approximately half of the participants were married or cohabitant, the other half single or divorced. Six participants were single and lived with their children and 2 were still living with their parents. Approximately 66% of the participants were still productive, whereas 34% had full disability pension (28% of those with mild tBI and 40% of those with moderate-to-severe tBI). Approximately half of the 67 individuals (52%) were satisfied to very satisfied with life as a whole, 31% were rather satisfied, and 11% were dissatisfied to very dissatisfied (Table  II) . The majority (82%) were satisfied with their capability to manage daily activities (AdL). A small proportion of the sample was dissatisfied to very dissatisfied (22% and 10%, respectively) with their somatic and psychological health. the a other causes include assaults or suicide attempts and sports and recreational activity. b Vocational situation was defined as: productive (i.e. studying, working full-/part-time in competitive work, sheltered work or looking for work) or not productive (i.e. full disability pension). majority of the group was satisfied to very satisfied with family life (88%) and with partner relationship (89% of those who had a partner). The vocational situation was rated as satisfied to very satisfied by 42%, whereas 30% was dissatisfied to very dissatisfied with their vocational situation.
compared with the Swedish reference sample, the 67 individuals reported significantly lower satisfaction with life as a whole, vocation, leisure, AdL, somatic and psychological health, but no difference with regard to economic situation, contacts with friends, sexual life, family life, and partner relationship (table  III) . When the sample was divided into 2 groups, significantly lower LS remained for the moderate-to-severe tBI group regarding vocation, AdL and psychological health. the mild tBI group rated their LS significantly lower for life as a whole and somatic health compared with the Swedish reference sample.
There was no significant difference between men and women for any item in the LiSat-11 (table IV) . Age at injury, injury severity (dichotomized as mild and moderate-to-severe tBI) and time post-injury had no significant effect on LS. On the other hand, those who were married/cohabiting, compared with those who were single, were significantly more satisfied with regard to life as a whole and sexual life. Furthermore, those who were working or studying were significantly more satisfied with life as a whole, their leisure, sexual life, ADL, family life, partner relationship and somatic health.
dIScuSSIon
In this study, we assessed satisfaction with life as a whole and with 10 domains of LS in individuals 6-15 years after a tBI, and compared the levels of LS with a Swedish reference sample. Many of the individuals were, to some degree, satisfied with life as a whole and with all 10 domains of LiSat-11, but significantly less satisfied with life as whole and with 6 of the other 10 domains of LS in comparison with the Swedish reference sample. Furthermore, satisfaction with life as a whole and the 10 rated domains were not related to the participants' sex, injury severity or years post-injury, whereas age at time of injury, marital status and vocational situation were related to a few of the domains in Li-Sat-11. (4, 8, 22) , that individuals many years after a tBI have a reduced LS in relation to the general population. the proportion of individuals being satisfied (response levels 5 and 6 on the item "Life as a whole") in the present study is also similar compared with other Swedish studies of people with brain injury or late effects of polio (23) (24) (25) (26) (27) . A Swedish follow-up study of individuals with mild tBI 10 years post-injury (28) and two population-based studies from denmark (8) and uSA (5) arrived at the same conclusion, that there is very little or no improvement over time in LS.
Some studies have found significantly lower proportions of satisfaction with "Life as a whole" compared with the findings in the present study. one study (29) with a relatively small sample of individuals with severe tBI and non-traumatic subarachnoid haemorrhage, reported that only 30% were satisfied with life as a whole, and that that LS declined between 1 and 5 years for 6 of the 10 participants. Another study reported that 46% were satisfied with life as whole 3 years after a mild tBI (23) . In the present study, several domains in LiSat-11 (vocation, leisure, daily activities, somatic health, and psychological health) were significantly lower than the Swedish reference sample. this is also in agreement with previous studies of populations with acquired brain injuries as well as other disabled populations (25, 27, 30, 31) .
The proportion being satisfied with life as a whole and the 10 domains in LiSat-11 varies across studies, partly because of the different degree of disability and time since injury or disease onset. For example, Eriksson et al. (30) reported in a follow-up 1-4 years post-injury of 116 individuals with a tBI or subarachnoid haemorrhage significantly lower levels for vocation, contacts with friends, sexual life, partnership, family life, and psychological health compared with the results in the present study. our results are more in line with results from long-term studies of mild tBI (23, 24) , multi-trauma (31), stroke in young ages (26) , and individuals with mild disabilities after whiplash injury (32) , supporting the contention that the LS is related to the disability severity.
the satisfaction with life as a whole and the 10 domains of LS were not related to the participants' sex, which is in agreement with previous tBI follow-up studies using LiSat-11 (23, 33) . However, there were relatively few women in the tBI group in the present study, so the results should be treated with some caution. It is worth mentioning, however, that only 2 items in the LiSat-11 (contact with friends and AdL) were significantly different for men and women in the Swedish reference sample (17) , indicating that sex differences in LS are rare.
There was no significant relationship between injury severity and LS (cf. table IV). one study reported a relationship between milder injury and higher LS (34) , whereas other studies have not found any significant relationships (5). When our sample was divided into 2 groups with regard to injury severity (cf. table III) and compared with the Swedish reference sample, some differences emerged. those with moderate-to-severe tBI rated lower LS for more items than those with mild tBI. This indicates that injury severity may be a factor that influences LS, and it also reinforces the complexity of assessing LS in a population of individuals with tBI.
It is likely that factors affecting individuals in general, such as social participation, being married or cohabiting, and being employed, are also important after a tBI (10) . thus, it was not surprising to find that individuals in the present study, who were married or cohabiting, and vocationally productive, had significantly higher LS. Similarly, those that were single also rated satisfaction with their sexual life significantly lower. However, in contrast to several previous studies (25, 26, 29-31, 33, 35, 36) that have used LiSat-11, we found no relationship between satisfaction with family life and partner relationship and the other variables (cf. table IV). those that were vocationally productive, i.e. working or studying part-or full-time, reported significantly higher satisfaction with life as a whole, leisure, sexual life, AdL, family life, partner relationship, and somatic health. this is well in line with other studies and indicates the importance of being productive as a predictor of high LS (4, 30, 33) . to be vocationally productive is often described as a highly valued end-point following rehabilitation and is associated with more predictable and stable economy. Furthermore, working or studying enhances opportunities to engage in social interactions and more easily participate in leisure activities. It is therefore not surprising that individuals in the tBI group that were vocationally productive were also significantly more often satisfied with leisure activities. Furthermore, the lower satisfaction with sexual life among those individuals not being vocationally productive may indicate a more socially isolated situation with less opportunity for close relationships.
the relatively few studies that have reported LS several years after tBI have indicated that LS may improve as time goes by (5) (6) (7) (8) (9) 28) . In the present study, there was no relationship between years post-injury and LS. However, in a previous study (37) , based on the same data applying multivariate regression analyses, we did find a weak relationship between years postinjury and improved LS. A study by Johansson & Bernspång (33) investigated the change in LS between a mean of 3 and 6 years after admittance to a rehabilitation programme (a mean of 8 years post-injury) for 36 individuals with acquired brain injury, of whom 24 individuals had a tBI. these authors found lower LS compared with the Swedish reference values (17) , but no significant change between the 2 follow-ups.
As LS depends on a variety of factors, it is possible that a single instrument does not capture the full extent of the concept. Interestingly, no study has performed a face-to-face comparison of instruments that assess LS in a group of people with tBI. Such a study could lead to an increased awareness of the concept and the possibility to select appropriate assessment tools for future studies.
Limitations one limitation of this study is the relatively small and selected sample. We did not study those with mild TBI (without CT findings) and those with severe tBI, who were unable to respond to the questionnaire; thus the results cannot be generalized to all people with a tBI. the variables used to represent injury severity might be more valid if it could have been supplemented with other measures, for example of post-traumatic amnesia. However, the original data from medical records restricted such assessments. In addition, we did not obtain information on recurrent tBI, which would have been of interest to assess with regard to LS. As cognition and cognitive impairments can affect the ability to respond to questionnaires, it is possible that those with a more severe injury may have found it difficult to rate the impact of the tBI on their LS. However, at the time of the interview, none of the participants explicitly expressed concern about rating their LS, but, nevertheless, the overall conclusions should be treated with some caution.
Conclusion
this study shows that LS is affected several years after a tBI, but not related to sex, injury severity or years since injury. Individuals who achieved social participation, as indicated by marriage/cohabitation and vocational productivity, had higher life satisfaction. this implies that regaining social participation is an important factor for LS many years after a tBI.
